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Executive Summary  

 

 

Birth defects are common, costly, and critical. Th e Tennessee Birth Defects  

Surveillance System (TNBDSS) estimates that between 2014 and 2018, over 52  million 

dollars was spent on hospitalizations related to critical congenital heart  defects 

alone. 1,2 From 2014 and 2018, there were 14,874 babies  (approximately 3,000 babies 

per year) diagnosed with birth defects in Tennessee.  This translates to one in every 27 

babies (about 4% of all ba bies) born with a birth defect. The most commonly identified 

birth defects during this period were atrial septal  defect (ASD), a hole or opening in the 

heart, and hypospadias, a genitourinary  defect that affects males. Birth defects 

accounted for 21% of infant deaths in  Tennessee during this time frame, making it the 

leading cause of infant mortality.  

The Tennessee Department of HealthɅs Tennessee Birth Defects Surveillance 

System, as outlined in Tennessee Code Annotated § 68 -5-506, is a statewide  

surveillance progra m that identifies children with birth defects; provides  information 

on the incidence, prevalence and trends of birth defects; informs  partners and the 

public on birth defects and risk factors; pro vides guidance on  prevention efforts; and, 

for children with specific neurologic birth defects, makes  referrals for needed services, 

such as early intervention. This annual surveillance report pro vides details on the 

prevalence of 47 major birth  defects and fetal alcohol syndrome for Tennessee infants 

born in the years 2014  through 2018 . This report also includes specific information 

about  birth defect  rates by socio -demographic factors, known risk factors, region and 

county  of residence.  

Major findings from this report include:  

¶ A higher  prevalence  of  birth  defects  is noted among  infants  of  women  with  a 12th  

grade education or less and women on Medicaid compared to private  insurance. 

¶ Smoking during pregnancy and maternal chronic health conditions  such as diabetes, 

hypertension, and obesity are associated with an increased risk of birth  defects . 

 
1 Arth  AC, Tinker SC, Simeone RM, Ailes ED, Cragan JD, Grosse SD. Inpatient Hospitalization Costs Associated with Birth Defects 

Among Persons of All Ages ɀ United States, 2013. MMWR Morb Mortal Wkly Rep. 2017;66(2):41 -46. 
2 Cost estimates are based on the median  cost by birth defect organ system in Table 2 of Arth et al. The median cost was then 

multiplied by the number of defects, provided in Table 7 of this report, of the corresponding diagnoses included in the authorsɅ 

organ system definition.  
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¶ Certain types of birth defects, especially chromosomal defects, are more common 

among  babies born to mothers 35 years of age and older.  

¶ The highest rates of birth defects were found in Shelby County, West, and the 

Northeast regions.  

¶ The highest rates of infant mortality due to a birth defect were found in Madison 

County, Shelby County, and the Northeast region.  

¶ Non-Hispanic Black infants had the highest rate of birth defects across maternal 

racial/ethnic groups.  

 

Key Prevention Messages:  

¶ Birth defects surveillance programs play a key role in efforts to prevent birth defects 

by identifying factors that increase or decrease the risk of birth defects. Improved 

understanding of the risk factors for birth defects allows for the development of 

recommendations, policies, and services to help prevent them.  

¶ Women should see their health ca re providers when planning a pregnancy and 

begin prenatal care as early as possible.  

¶ Women of childbearing age should consume at least 400 micrograms of folic acid 

every day. Folic acid supplementation should begin at least one month  before 

becoming pregnant.  

¶ Preventing and managing chronic health conditions (like diabetes and high blood 

pressure) and adopting healthy behaviors before pregnancy can help prevent birth 

defects 

¶ Harmful substances (such as alcohol, tobacco, marijuana, and illicit drugs) and 

certain medications should be avoided during pregnancy.  

¶ It is important for women and th eir health care providers to discuss any routine 

vaccinations and medication use , including supplements and over -the -counter 

drugs , that are given before and during pregnancy.  

¶ It is recommended that women plan and space pregnancies at least 18 months 

apart to reduce the risk of adverse outcomes such as preterm birth, low birthweight, 

uterine rupture, maternal anemia, and maternal mood disorders. 3 

 
3 Conde-Agudelo A, Rosas-Bermúdez A, Kafury -Goeta AC. Birth spacing and risk of adverse perinatal outcomes: a meta -analysis. 

JAMA. 2006 Apr 19;295(15):1809-23.  
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Introduction  

 

 

What are Birth Defects?  

Birth defects are changes that can affect almost any part of the body and alter 

how the body looks and/or functions. Birth defects are identified before birth, at birth, 

or after birth. Not all birth defects are the same; some are very mild while others are 

severe. OneɅs life expectancy may vary depending on the severity of the birth defect 

and affected body part(s).  

 

Why Study Birth Defects?  

According to the Centers for Disease Control and Prevention (CDC), an infant is 

born every four and h alf minutes with a birth defect in the United States. Nationally, 

about 120,000 babies (nearly one in 33 babies) are affected by birth defects each 

year.4 Birth defects cause 1 in 5 infant deaths and contribute to life - long disability. In 

addition to the  emotional impact on affected children and their families, birth defects 

have financial implications for families as they are often faced with missing work and 

subsequent wages due to medical care associated with birth defects. The cost of 

medical care ass ociated with birth defects in Tennessee is substantial. For example, 

TNBDSS estimates that between 2014 and 2018, about 750 thousand dollars was 

spent on hospitalizations due to ear -related birth defects, over 7 million was spent on 

orofacial birth defect hospitalizations, 6.9 million was spent on hospitalizations related 

to chromosomal birth defects, and over 52.1 million dollars was spent on 

hospitalizations associated with critical congenital heart defects. 1,2 

Despite the prevalence and potential for significant morbidity and/or mortality, 

the underlying cause of most birth defects is largely unknown. This underscores the 

importance of birth defect surveillance, which can detect changes in the occurrence of 

birt h defects and identify associations between exposures and birth defects. A birth 

defect surveillance program also plays a critical role in providing education about birth 

defects and risk factors, such as drinking alcohol during pregnancy, smoking during 

pregnancy, low blood folate levels, poorly controlled blood sugar levels in diabetic 

 
4 Centers for Disease Control and Prevention. Update on Overall Prevalence of Major Birth Defects ɁAtlanta, Georgia, 1978 -2005. 

MMWR Morb Mortal Wkly Rep. 2008;57(1):1 -5. 
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mothers, and certain maternal infections  

Finally, real -time birth defect surveillance programs can ensure timely 

connection to key support services, such as early intervent ion, home visiting, care 

coordination, and parent support organizations.  

 

About this Report  

The Tennessee Birth Defects Data Report is a statewide population -based birth 

defects report prepared by the Tennessee Birth Defects Surveillance System (TNBDSS). 

This report provides details about the prevalence of 47 major birth defects 5 and fetal 

alcohol syndrome for Tennessee infants born in the years 2014 through 2018. TNBDSS 

selected which birth defects to study based on national surveillance recomm endations  

from the National Birth Defects Prevention Network . This report also includes specific 

information about birth defect rates by socio -demographic characteristics and known 

risk factors.  

Individual birth defect counts and rates are presented in tab ular form for the 

state overall. Data are also broken down by maternal education, race/ethnicity  (based 

on maternal self -report ), age, and maternal health characteristics, such as pre -

pregnancy diabetes and smoking during pregnancy. This report provides ed ucation on 

birth defects prevention, resources to help promote  a healthy pregnancy , and 

suggests future directions.  

In Tennessee, the most commonly reported birth defect was an atrial septal 

defect (ASD), a hole or opening in the upper chambers of the hear t. Birth defect rates 

were generally equal for males and females, with the exception of certain conditions 

which affect only males (i.e., genitourinary defects like hypospadias and congenital 

posterior urethral valves) or females (i.e. Turner syndrome). Ce rtain types of birth 

defects, especially chromosomal defects, were more common among babies who 

were born to mothers 35 years of age and older. Non -Hispanic Black infants had the 

highest rate of birth defects across maternal racial/ethnic groups , a statist ically 

significant trend that has been consistent over the past ten -year time frame . Higher 

rates of birth defects were also identified among infants of women with a 12th grade 

 
5 Confirmed diagnostics include : (i) fetal death cases, (ii) linked infant death cases  with maternal information from Tennessee 

birth statistics file, (iii) linked hospital discharged cases with maternal information from Tennessee birth statistics file.  The linkage 

is essential for confirming that the mother was Tennessee resident at the ti me of delivery, especially in the case of diagnoses that 

happened after birth.  
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education or less and women on Medicaid compared to private insurance. Across t he 

thirteen health department regions, Shelby County had the highest number of birth 

defects cases and the highest rate per 10,000 resident live births.   

Chronic conditions including diabetes, hypertension and obesity were also 

associated with increased r isk of birth defects, particularly for certain types of defect s. 

Infants born to mothers with pre -pregnancy diabetes were approximately four times 

as likely to be born with a cardiovascular birth defect compared to infants born to 

mothers without diabetes.  These findings underscore the importance of improving 

health before pregnancy and controlling chronic medical conditions as critical pieces 

of birth defects prevention.  

 

Data Sources and Limitations  

The primary data sources for this report are the Hospital Discharge Data System 

(HDDS) and the Birth, Death, and Fetal Death Statistical Data Systems, which are 

compiled, processed and stored by the Office of Population Health Assessment and 

the Office of Vital Records and Statistics. The HDDS contains admission -level records 

for all patients treated in Tennessee -licensed hospitals and their outpatient treatment 

and rehabilitation centers. TNBDSS uses these records to track the 47 major birth 

defects and fetal alcohol syndrome. ϥnfantsɅ HDDS records containing diagnostic codes 

corresponding to the tracked birth defects are extracted, compiled, and linked with 

their birth certificate records. The linkages provide validity checks and add information 

such as maternal risk factors and demographics that are not available in the HDDS. 

Diagnostic data are also obtained from the fetal death and death certificate data 

systems. For fetal death cases, demographic, geographic, and risk factor information 

are obtained fro m the fetal death certificate system. Together these sources provide 

statewide population -based birth defects surveillance for Tennessee.  

The methodology of data collection used for this report results in a time lag for 

analysis, since finalization of the HDDS files occurs one year after the birth year. 

Additional limitations of administrative data systems involve coding. Some of the 

diagnostic codes used in the HDDS correspond to both the major and minor variants 

of a given birth defect. The coding system used in the HDDS prior to October 2015, the 

International Classification of Diseases Revision 9 (ICD -9- CM), prevents distinguishing 

these differences for certain birth defects. This may have the effect of increasing rates 
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for some of the more common birth  defects, such as atrial septal defect and 

hypospadias. Less systematically, there are simple coding errors that result in both 

non -cases being miscoded as having a birth defect and valid cases not being recorded 

as having a birth defect.  

 

The Tennessee Birth Defects Surveillance System  

According to Tennessee Code Annotated § 68 -5-506, the Tennessee Department 

of Health (TDH) is responsible for maintaining Ɉan ongoing program for birth defects 

monitoring state -wide.ɉ The goals of the birth defects registry are to report on 

incidence, prevalence and trends of birth defects; to provide information about 

potential environmental hazards associated with birth defects; to evaluate current 

prevention initiatives; and to provide families of children with  birth defects 

information on public services.  

The Tennessee Birth Defects Surveillance System (TNBDSS)  utilizes passive 

surveillance , primarily using data from the Hospital Discharge Data System and the 

Birth, Death, and Fetal Death Statistical Data Syste ms. An opportunity to enhance 

surveillance emerged after Zika virus 6 surfaced as a public health threat in the United 

States. In 2016, the Tennessee Department of Health (TDH) was awarded an 

Epidemiology and Laboratory Capacity grant from the Centers for Disease Control and 

Prevention (CDC), which has supported enhanced surveillance for specific neurologic 

birth defects that have been associated with Zika virus and connection to care for 

affected infants and their families. In January 2017, healthcare prov ider reporting of 23 

neurologic birth defects associated with Zika was mandated by the Tennessee 

Department of Health. All physicians, hospitals, laboratories, healthcare providers, and 

other persons knowing of or suspecting a reportable disease case are r esponsible for 

reporting it to the health department. The list of reportable birth defects and the link 

to the reporting website can be found in Appendix A. While this funding stream ended 

in July 2019, TDH continues to collect case reports on these specif ic neurologic birth 

defects in order to monitor cases and connect families to services . In May 2021, the 

 
6 Zika virus infection during pregnancy can cause microcephaly and other neurologic birth defects. To understand more about 

Zika virus infection, CDC established the US Zika Pre gnancy Registry and is collaborating with state, tribal, local, and territorial 

health departments to collect information about pregnancy and infant outcomes following laboratory evidence of Zika virus 

infection during pregnancy. The data collected through  this registry is used to update recommendations for clinical care, plan for 

services for pregnant women and families affected by Zika virus, and improve efforts to prevent Zika virus infection during 

pregnancy.  
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TNBDSS was awarded another CDC funding opportunity to perform enhanced birth 

defects surveillance on 26 specific birth defects. Tennessee was one of 10  states to be 

awarded with the five -year cooperative agreement DD21 -2101: Advancing Population -

Based Surveillance of Birth Defects.  

The goal of this cooperative agreement is  to:  Ɉstrengthen the capacity of birth 

defects surveillance programs to respond to emerging threats to mothers and babies 

as a key component of preparedness ; identify and address mechanisms contributing 

to health disparities ; and improve health outcomes of affected populations. ɉ  

Activities that the TNBDSS will perform under t his cooperative agreement include:  

¶ Conduct enhanced surveillance of 26 birth defects using passive case -finding and 

case agreement with case verification via medical records for selected birth defects   

¶ Implement activities to enhance the timing and accura cy of Critical Congenital Heart 

Defects diagnoses 

¶ Develop and implement strategies to improve and monitor data quality  

¶ Identify risk factors and disparities  

¶ Assess trends and identify emerging threats  

¶ Develop reports and other products for dissemination to  state and community 

partners  

¶ Assess current and implement new primary and secondary prevention strategies  

Furthermore, monitoring birth defects is essential to ensure timely referral to 

services and enhance care coordination for affected children in Tenne ssee. TNBDSS 

will coordinate with the childɅs healthcare provider and parent to conduct service 

referrals to ChildrenɅs Special Services (CSS), Tennessee Early ϥntervention Services 

(TEIS), and Family Voices, as needed. TNBDSS will also work to identify any gaps in 

supportive services for families of children with a birth defect  and augment service 

referrals as appropriate . 

The CSS program provides resources for medical and non -medical services for 

children with physical disabilities and special health care needs from birth to 21 years 

of age if certain diagnostic and financial eligibility criteria are met by the family in 

need. TEIS is a voluntary educational program for families with children from birth 

through two years old with disabilities or  developmental delays that supports families 
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in promoting their childɅs optimal development, facilitates the childɅs participation in 

family and community activities, and encourages the active participation of families by 

embedding strategies into family r outines. Family Voices of Tennessee, a program of 

the Tennessee Disability Coalition, provides emotional and educational support to the 

families of children with special healthcare needs, chronic illnesses or disabilities.  
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Infant Mortality and Birth Defects in Tennessee  

 
 

During the period 2014 -2018, there was an average of 577 infant deaths per 

year (Table 1). The overall infant mortality rate for Tennessee increased from 2014 -

2016 and maintained at the elevated level in 2017 before decreasing in 2018 ; the 

decrease was not statistically significant.  

Infant deaths do not impact all races equally. Non -Hispanic Black infants 

accounted for one in five (20%) of the total live births in Tennessee from 2014 -2018, 

but about one in thr ee (34%) of the infant deaths. The infant mortality rate for non-

Hispanic Black infants was approximately twice that of non -Hispanic White infants 

over this time frame. Hispanic infants accounted for 9% of live births in Tennessee and 

just under 7% of infa nt deaths. The infant mortality rate for Hispanic infants was more 

comparable to that seen for non -Hispanic White infants and was actually the lowest of 

the three racial/ethnic groups shown for the period from 2014 -2016, before increasing 

in 2017.  The Tennessee trends mirror the disparities seen nationally, with infants of 

non -Hispanic Black women having the highest mortality rate .7  

 

Table 1. Infant Deaths by Maternal Race/Ethnicity. Tennessee, 2014 -2018 

Year  

Total  Non -Hispanic White  Non -Hispanic Black  Hispanic  

Number  Rate  Number  Rate  Number  Rate  Number  Rate  

2014 562 6.9 297 5.4 206 12.5 28 4.0 

2015 569 7.0 325 6.0 178 11.1 33 4.5 

2016 597 7.4 340 6.4 194 12.4 38 5.0 

2017 597 7.4 316 6.0 204 12.9 50 6.5 

2018 559 7.4 287 5.4 194 12.3 48 6.2 
1. Rate per 1,000 Tennessee resident live births . 

Note: Race/ethnicity categories do not sum to total as other and unknown categories are not shown . 

Data Source: Tennessee Department of Health, Office of Vital Records and Statistics. 

 

  

 
7 Ely DM, Driscoll AK. Infant mortality in t he United States, 2018: Data from the period linked birth/infant death file. National Vital 

Statistics Reports, vol 69 no 7. Hyattsville, MD: National Center for Health Statistics. 2020.  
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Table 2 shows the ten leading causes of infant deaths in Tennessee between 

2014 and 2018. Birth defects were the leading cause of infant death (21%), followed by 

preterm birth/low birthweight (14%).  

Table 2. Leading Causes of Infant Death , Tennessee, 201 4-2018 

Rank  Cause of Death  
Number of 

Deaths  

Percent of 

Deaths  

1 Birth defects  618 21 

2 Preterm birth and low birthweight  405 14 

3 Accidents (unintentional injuries)  215 7 

4 Sudden infant death syndrome (SIDS) 139 5 

5 Maternal complications of pregnancy  100 3 

6 Complications of placenta, cord, and membranes  88 3 

7 Bacterial sepsis of newborn  75 3 

8 Atelectasis (partial lung collapse)  70 2 

9 Necrotizing enterocolitis of newborn  63 2 

10 Diseases of the circulatory system  55 2 

-- All other causes  1056 37 

-- All Causes 2884 100 
Data Source: Tennessee Department of Health, Office of Vital Records and Statistics. 

Table 3 examines the top two causes of infant death more closely. Among 

infants whose cause of death was a birth defect, 56% were also born preterm. Preterm 

delivery often exacerbates the medical complications faced by infants born with birth 

defects. For some de fects, infants born preterm may have greater risk of mortality 

compared to their counterparts delivered at term. 8 This pattern of preterm infants 

experiencing increased mortality has been demonstrated for neural tube defects, 9 

congenital diaphragmatic he rnia, 10 and heart defects. 11 

Table 3. Co-Occurrence of Two Leading Causes of Infant Death, Tennessee, 2014 -2018 

Causes of Infant Death 1 

 Born Preterm  (<37 weeks) Born Full Term  (37+ weeks) 

Birth Defect  56% 44% 

 Major Birth Defect Present  No Major Birth Defect Present  

Preterm birth and low birthweight  4% 96% 
1. wŜǇǊŜǎŜƴǘǎ ǳƴŘŜǊƭȅƛƴƎ ŎŀǳǎŜ ƻŦ ŘŜŀǘƘ ǊŜŎƻǊŘŜŘ ƻƴ ƛƴŦŀƴǘΩǎ ŘŜŀǘƘ ŎŜǊǘƛŦƛŎŀǘŜ 
Data Source: Tennessee Department of Health, Office of Vital Records and Statistics; Tennessee Birth Defects Registry. 

 
8 Honein MA, Kirby RS, Meyer RE, Xing J, Skerrette NI, Yiskiv N, et al. The association between major birth defects and preterm 

birth. Matern Child Health J. 2009;13:164 ɀ75. 
9 Davidoff MJ, Petrini J, Damus K, Russell RB, Mattison, D. Neural tube defect -specific infant mortality in the United States. 

Teratology. 2002; 66(Sup pl 1): S17ɀS22. 
10 Cannon C, Dildy GA, Ward R, Varner MW, Dudley DJ. A population -based study of congenital diaphragmatic hernia in Utah: 

1988ɀ1994. Obstet Gynecol.1996; 87(6): 959ɀ963. 
11 Tanner K, Sabrine N, Wren C. Cardiovascular malformations among prete rm infants. Pediatrics. 2005; 116(6): e833 ɀe838. 
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Table 4 provides more detail about the gestational ages of infants who died 

due to birth defects. Among the infants who died due to birth defects, 44%  were full -

term (37+ weeks) and 27% were late -preterm (34 to <37 weeks).  

 

Table 4. Gestational age at birth of infant deaths 

caused by birth defects, Tennessee, 2014 -2018 

Gestational age at Birth  Percent of Cases  

<28 weeks 10 

28-<32 weeks 11 

32-<34 weeks 9 

34-<37 weeks 27 

37+ weeks 44 

Data Source: Tennessee Department of Health, Office of Vital Records and 

Statistics. 

 

Figure 1 demonstrates birth defect deaths by the type of defect. 

Cardiovascular defects were the leading cause of birth defect deaths (2 5% of birth 

defect deaths), followed by chromosomal (19%) and central nervous system (14%) 

defects.  

 

Figure 1. Birth Defect Deaths by Type of Defect, Tennessee, 2014 -2018 

 
Data Source: Tennessee Department of Health, Office of Vital Records and Statistics; Tennessee Birth Defects Registry. 
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Figure 2 provides more information about the age at death for infants who 

died due to birth defects. Over a third (36%) died within 24 hours of birth. A smaller 

proportion (30%) died later in the year, between 28 and 364 days.  

Figure 2. Infant Deaths Due to Birth  Defects by Age at Death, Tennessee, 2014 -2018 

 
 

Figure 3 shows the variation in age at death across the types of birth defects. 

The vast majority (73%) of infant deaths due to genitourinary defects occurred within 

the first day, with just 4% involving older infants aged 28 -364 days. Cardiovascular 

deaths were on the other end of the spectrum: most cases were older infants aged 28 -

364 days and just 13% occurred during the first day of life.  

Figure 3. Infant Deaths Due to Birth Defects by Age at Death and Type, Tennessee, 2014 -2018

 
Data Source: Tennessee Department of Health, Office of Vital Records and Statistics; Tennessee Birth Defects Registry. 
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Figures 4 and 5 depict the number and rate of infant deaths due to birth defects 

by health department region. Shelby County had the highest number of deaths 

(accounting for 19% of total deaths ) and the second highest statewide rate . Madison 

County had the highest rate, b ut had a relatively low number of deaths, accounting for 

just 3% of Tennessee infant deaths due to birth defects.  Shelby County and the Mid -

Cumberland region have consistently had the highest annual number of birth defects 

deaths, while Madison and Shelby counties have historically had the highest rates.  The 

rate for Sullivan County is suppressed as rates based on counts less than 11 are 

statistically unreliable.  

Figure 4. Number Infant Deaths Due to Birth Defects by Region, Tennessee, 2014 -2018 

 

 

Figure 5. Rate Infant Deaths Due to Birth Defects by Region, Tennessee, 2014 -2018 

 
Data Source: Tennessee Department of Health, Office of Vital Records and Statistics; Tennessee Birth Defects Registry. 


